Growth characterization of neo porcine cartilage pellets and their use in an interactive culture model.
The aim of this study was to evaluate the growth characteristics of freshly isolated porcine chondrocytes in high-density pellet cultures and to preliminary investigate their use in an interactive in vitro model with synovial fibroblast cell lines to study rheumatoid arthritis (RA). 1.8x10(6) chondrocytes/cm2 were seeded in 48-multiwell plates. Thickness, cell number and cell distribution in pellet cross sections were documented over a 22-day-long period. Alcian blue staining, type I and type II collagen staining, real-time reverse transcriptase polymerase polymerase chain reaction (RT-PCR) and high performance liquid chromatography (HPLC) were used to characterize cartilage extracellular matrix (ECM) formation, and cell proliferation was demonstrated by Ki67 staining. Furthermore, 2-week-old chondrocyte pellets were co-cultured for additional 2 weeks with two human synovial fibroblast cell lines derived from a normal donor (non-invasive cell line) and a RA patient (invasive-aggressive (IA) cell line), respectively. Chondrocyte pellets from 11 individual preparations showed a significant increase in pellet thickness from 44+/-19 microm (day 3) to 282+/-19 microm (day 22). Calculation of chondrocyte distribution, cell number and pellet thickness indicated that pellet growth was due to ECM formation and not cell proliferation. This was also confirmed by low numbers of Ki67 positive chondrocytes and absence of cell clusters. HPLC, messenger RNA-analysis, histochemistry and antibody staining verified the expression of ECM components such as type II collagen, whereas type I collagen expression was very low. In contrast to the non-aggressive synovial fibroblast cell line, the IA synovial fibroblast cell line clearly showed cartilage invasion. Pellet formation of freshly isolated chondrocytes followed a reproducible developmental kinetics and showed typical immature hyaline cartilage properties. Such uniform cartilage pellets are very useful as a substrate for interactive cell culture models that simulate diseases like RA.